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Do et al. Automated and Continuous Monitoring of Animal Welfare through Digital Alerting, pp. 313-327
Domain 2: Management of Pain and Distress 

Primary Species: Mouse (Mus musculus) and Rat (Rattus norvegicus)
  

SUMMARY: The authors evaluated the use of a digital monitoring system and computer algorithm to detect decreases in mouse activity and respiratory rate to create automatic alerts for humane endpoints. This study used Vium’s Digital Smart Houses which are equipped with sensors and a high-definition camera which provided 24/7 continuous monitoring of single housed mice. Retrospective analysis was performed on the recordings for a period of 31d and used algorithms to measure declines in mouse movement and respiration. To determine the accuracy of the automatic alerts generated by the algorithms, these were compared to reports of sick animals from animal health technicians and records from experimental monitoring.  

 

Overall, the automated alerts generated by the digital monitoring system were 90% accurate at detecting sick animals with only 20% false alerts reported. Motion alerts were most sensitive for rodent models that had a rapid decline in health (Bleomycin induced lung fibrosis, ES2 cell induced oncology, CT26 carcinoma cell induced lung metastasis). Motion alerts were less sensitive for aging rodent models with a slow decline of health.  Breathing rates had a lower positive predictive value (PPV <20%) than motion monitoring, but this increased (60% -100%) for studies where subjects were expected to show signs of lung disease. Sick animals that were missed by the algorithms included 6 animals with low baseline levels of activity, 3 animals with abnormal circadian rhythms, and 2 mice that were immediately euthanized following adverse responses to blood collection procedures. 

 

QUESTIONS
1. Bleomycin is used in mice and rats to induce what disease model? 

2. T/F: Humane endpoints contribute to refinement by providing an alternative to experimental endpoints.  

3. Provide the formulas to calculate: 

a. Sensitivity 

b. Specificity 

c. PPV 

d. NPV 

 

ANSWERS
1. Pulmonary fibrosis 

2. True 

3. Formulas: 

a. Sensitivity = TP/ FN + TP 

b. Specificity = TN/FP + TN 

c. PPV = TP/FP + TP 

d. NPV = TN /FN + TN 

Cheleuitte-Nieves et al. Searching for a Bacteriophage Lysin to Treat Corynebacterium bovis in Immunocompromise Mice, pp. 328-335

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Primary Species: Mouse (Mus musculus)

SUMMARY

Aim: Corynebacterium bovis is a common pathogen in immunocompromised mouse colonies. Control and eradication of the organism is very challenging because depopulation is not an option for many animal facilities. Treatment of choice includes antibiotic therapy. However, use of antibiotics causes evolution of antibiotic resistance bacteria, microbial dysbiosis, enterotoxaemia, diarrhea and in some cases death. Alternative antibacterial therapies are being developed and one such therapy is use of bacteriophages and their lysins. The primary aim of this study was to identify a phage lysin for use as a potential therapeutic for Corynebacterium bovis associated hyperkeratosis. Authors attempted chemical induction of phage lysin in 7 isolates of C. bovis and found that no phages were induced. Further, authors analyzed the susceptibility of C. bovis to 9 various lysins and found that none of the lysins tested showed lytic activity against C. bovis. Authors concluded their finding of unusual lack of phages in C. bovis by discussing potential anti-phage systems present in C. bovis and several other bacteria.

 

QUESTIONS
1. 
In the immunocompromised mice, Corynebacterium bovis is the causative agent of? 

a. Ulcerative Dermatitis

b. Scaly Skin Disease (Hyperkeratosis)

c. Abscess

d. Mastitis

e. Eye Infection

2. 
Antibiotic of choice to treat the hyperkeratosis caused by Corynebacterium bovis infection in Mice?

a. Tetracyclines

b. Enrofloxacin

c. Amoxycillin

d. Cephalosporins

3. 
Variable success in the management and eradication of C. bovis has been achieved via?

a. Antibiotic Therapy

b. Colony rederivation

c. Colony depopulation

d. Disinfection

e. All of the above

4.  
What is the undesired outcome of the antibiotic treatment in mice?

a. Evolution of antibiotic resistance bacteria

b. Microbial Dysbiosis and Diarrhea

c. Clostridioides difficile colonization

d. Enterotoxaemia

e. All of the above

5.  
What are the features which distinguish lysins as antimicrobial agents from traditional antibiotics for use in animal research setting?

a. Rapid bactericidal activity against stationary and exponentially growing bacteria

b. Lack of observed resistance

c. No loss of efficacy or adverse effects after repeated administration

d. Minimal disruption of the resident microbiota

e. All of the above

6.  
In the current study, what agent/drug was used to stimulate potential prophage to enter into a lytic cycle?

a. UV irradiation

b. Cyclophosphamide

c. hydrogen peroxide

d. Mitomycin C

e. Pentachlorophenol (PCP)

7. 
In the current study, how many phage lysins were induced in all 7 isolates of C. bovis ?

a. 7

b. 9

c. 0

d. 2

e. 1

 

ANSWERS
1.
b

2.
c

3.
e

4.
e

5.
e

6.
d

7.
c

 

Morris et al. Mite Burden and Immunophenotypic Response to Demodex musculi in Swiss Webster, BALB/c, C57BL/6, and NSG Mice, pp. 336-348

Domain 1

Primary Species: Mouse (Mus musculus)
 

SUMMARY
Introduction

· Demodex spp. Are host specific and reside in low numbers within hair follicles or sebaceous glands

· Immunosuppression of host may lead to increased mite burden & clinical signs such as alopecia, erythema, pruritus, and crusting

· Highest burdens seen in SCID, TRP1/TCR strains (Both lack CD28 and STAT6, as well as strains overexpressing CD3E or Prad

· 5 Demodex spp. Have currently been ID in mice, but naturally occurring infestations in labs are rare do to cesarean rederivation (mites only transmitted horizontally), and ONLY attributed to D. musculi

· Inadvertent introduction via GEM strains may have been due to unreliable detection methods and infrequent testing

· Historically detection methods = fur pluck, deep skin scrape and histopath; all are time consuming and have high false negs if low mite burdens

· PCR recently become commercially available confirmed to be valuable diagnostic now

· Considerations for immunological effects of ectoparasite treatment (imidacloprid-moxidectin) yet to be investigated

· Paper investigates that even in the absence of CS, immunological parameters are altered, and that strains with Th2-skewed response would have increased resistance to mites.

· Also wanted to determine if immune-parameters returned to baseline post-treatment

· And if PCR copy #s correlated with # of mites in hair follicles

Methods

· N=40 : Crl:CFW (SW), B6, BALB/c, and NOD.Cg-Prkdc (NSG)

· Source of D. musculi = 3 B6.Cg-Rag1 (TRP1/TCR;TRP) à cohoused

· PCR, pelt harvest and analysis,  immunophenotyping and serum IgE analyzed

· SEE IMAGES for immunophenotyping + dorsal pelt analysis

Results & Discussion

· No pruritus noted, immunocompetent mice developed alopecia by 112dpi

· PCR positive for all but 1 SW infested mouse

· Correlations between mite burden and copy number were NOT observed among immunocompetent strains

· Cannot therefore be used as a surrogate to determine severity of infestation

· Strong correlation WAS found in NSGs, due most likely to higher mite burdens

· Dermal inflammation when present was primarily granulocytic and lymphocytic with mast cell infiltrates occasionally

· At 112dpi all animals had min. acanthosis and hyperkeratosis

· Immunophenotyping showed no consistent changes in infested mice of any strain btw time pts

· Serum IgE was higher in infested mice of the same strain at all time pts, BALB/c infested mice had the highest IgE among immunocompetent mice

· IgE also was decreased greatly in treated infested groups at 7 and 29dpt

· 60% of Immunocompetent mice able to clear infestation by 7dpi without treatment, up to 80% by 28dpi

Conclusion

· Remains unclear whether immunologic changes associated with demodicosis in immunocompetent mice are of significant concern for investigators due to the minimalistic immune responses which were insufficient to dramatically alter the mouse’s immunophenotype

 

QUESTIONS
1. BALB/c are Th ___ responders while C57BL/6NCrl are Th____ responders

2. T/F: Canis is species specific for the dog and can cause a spectrum of diseases

3. T/F: Demodex is associated with eosinophilia in dogs and mice?

4. Tritichomonas muris upregulates which aspect of the immune system and in what anatomic locale?

a. Th1 – mucosal immunity

b. Th2 – Nasal epithelium

c. TNF – systemically

d. None of the above

5. Prevalence of D. musculi estimated to be approximately

a. 5%

b. 8%

c. 10%

d. 15%

6. The immunologic component of Demodex is:

a. Mite’s excrement

b. Excreted enzymes

c. unidentified

 

ANSWERS
1. BALB/c = Th2 & B6 = Th1 responders

2. True
3. False - Only seen in dogs, not mice

4. Tritichomonas muris upregulates which aspect of the immune system and in what anatomic locale?

a. Th1 – mucosal immunity

5. c
6. c – but keratinocyte Toll-like receptor 2 recognizes mite chitin

 

 

Lee et al. PKM2 in Canine Mammary Tumors: Parallels to Human Breast Cancer, pp. 349-354

    
Domain 3: Research; Task 3: Design and conduct research     
Primary Species: Dog (Canis familiaris)    
    
SUMMARY: In tumor metabolism, most cancer cells consume more glucose and produce more lactate than do their nonneoplastic counterparts. This phenomenon, known as the Warburg effect, suggests adaptations and mechanisms underlying tumor cell growth.  While normal cells maximize adenosine triphosphate production via mitochondrial oxidative phosphorylation of glucose, cancer cells are somewhat less dependent on this pathway.  Pyruvate kinase (PK) catalysis the final step in aerobic glycolysis, and the pyruvate kinase isoform PKM2 manifests in the final and rate-limiting step of aerobic glycolysis in tumor cells, with increased expression of PKM2 seen in human cancers in association with glucose uptake, lactate production and decreased O2 consumption in cancer cells.  Researchers in this study evaluated explored PKM2 expression in canine mammary tumors (CMTs) and assessed the clinical significance of PKM2 expression in CMTs.  Mammary tumor tissues from 77 dogs ranging in age from 8 to 13 y were collected from 5 veterinary clinics in Seoul, Korea, in 2014-2015. Tissue samples included 25 complex carcinomas, 20 mixed carcinomas, 22 other types of carcinomas, 5 adenomas, and 5 normal or nonneoplastic hyperplasia samples.  All tissues were fixed in 10% buffered formalin, embedded in paraffin, stained with H&E, and evaluated by single pathologist for characterization and typing.  Immunohistochemistry revealed that PKM2 expression in canine tissue neoplastic cells was significantly higher (P < 0.0001) than that of normal cells, with PKM2 expression intensity related to the tumor grade and increasing in direct proportion to the tumor grade.  PKM2 was highly expressed in complex and mixed carcinomas, regardless of the tumor grade, suggesting it is activated in tumor cells that originated from both myoepithelial and epithelial cells. Accordingly, PKM2 may potentially be a unique biomarker for epithelial–mesenchymal transition (EMT), or for tumors originating in myoepithelial cells.  The authors concluded that PKM2 was expressed in canine mammary carcinoma cells in a pattern similar to that reported in human cancers, and tumor metabolism in canine tumors may be similar to that identified in human cancers. As such, CMTs may be an ideal model for identifying biomarkers and novel therapeutic approaches for human mammary tumors.  
   
QUESTIONS
1. 
In tumor metabolism, most cancer cells consume more glucose and produce more lactate than do their nonneoplastic counterparts... this phenomenon is known by what name?     
a.  
Wahlberg effect     
b.  
Warburg effect     
c.  
Warburton effect   
d.  
Wöhler effect     
2. 
According to this study of the expression of PKM2 in mammary adenomas, carcinomas, and nonneoplastic hyperplasia tissue isolated from 77 dogs, which of the following statements is true?     
a.  
Only adenomas had significantly higher PKM2 levels among tissues examined     
b.  
Only carcinomas had significantly higher PKM2 levels among tissues examined     
c.  
Only nonneoplastic hyperplasia tissues had significantly higher PKM2 levels among tissues examined   
d.  
ALL tumor tissues examined had significantly higher PKM2 levels      
3. 
T/F: In this study of the expression of PKM2 in mammary adenomas, carcinomas, and nonneoplastic hyperplasia tissue isolated from 77 dogs, the level of PKM2 expression in carcinoma tissue correlated positively with the tumor grade?       
4. 
T/F: According to this study of the expression of PKM2 in mammary tumor tissues isolated from 77 dogs, PKM2 may have a comparable role in canine mammary tumors and human breast cancer, suggesting canine mammary tumors may be useful models for studies focused on the progression of human breast cancer?      
  
ANSWERS
1.  
b.  Warburg effect      
2.  
b.  Only carcinomas had significantly higher PKM2 levels among tissues examined     
3. 
True     
4.  
True     
      
Musk et al. Maternal-fetal Blood Major Crossmatching in Merina Sheep, pp. 355-358

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions   

Secondary Species: Sheep (Ovis aries)   

 

SUMMARY

Introduction: Previous estimates of dam-dam and maternal-fetal incompatibility between RBCs and plasma were 30.8% and 2.5% respectively. This study expands on preliminary work to investigate incompatibility reaction incidents in sheep via major cross matches between donor (dam) and recipient (fetal) plasma.   

 

Materials and Methods: Twenty-one Merino ewes, sourced from a single commercial breeding farm, delivered via preterm C-section at 96-98d gestation. After delivery, 450mL of whole blood were collected from each ewe. Fetal blood was collected either from the umbilical artery or 5d after delivery. Gel column cross-matching was performed for fetus-dam and allogenic dam-dam for comparison. 172 individual dam-dam cross matches resulted in a 1.2% (2/172) incompatibility rate. No maternal-fetal incompatibility reactions were observed in 174 cross matches either in the immediate (umbilical) or delayed subsets.   

 

Discussion: Data suggest that lambs may not be born with antibodies against other blood types but may acquire them during early life. Overall, the risk of incompatibility is low in a population of ewes from similar breeds and within a single farm of origin. Gel card cross matching is still recommended as best practice prior to transfusion. Future studies should explore multiple origin sourcing, multiple breeds, and minor cross matching.   

 

QUESTIONS
1. This research is particularly impactful for studies that house lambs within an EVE. These animals serve as a human fetal model and require transfusions of whole blood, packed RBCs, and plasma. What is an EVE?  

2. What is the gestation length of sheep?  

3. What common laboratory animal has no described blood groups (i.e. transfusion carries low clinical risk, even with lack of crossmatching)?   

ANSWERS 
1. “Ex vivo uterine environment,” also known as an artificial placenta  

2. 147 – 150d   

3. Ferret (Mustela putorius furo)   

CASE STUDIES
Ricart Arbona et al. Serendipitous Discovery of a Novel Murine Astrovirus Contaminating a Murine Helper T-cell Line and Incapable of Infecting Highly Immunodeficient Mice, pp. 359-369
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Primary Species: Mouse (Mus musculus)
 

SUMMARY: Astroviruses are nonenveloped, single-stranded, positive sense RNA viruses.  Murine astrovirus has been found to be enzootic in a significant number of laboratory mouse colonies and has recently been described in multiple rodent species in China and a wild mouse (Mus musculus) population in New York City.  The authors discovered a novel murine astrovirus (MuAstV-2), which infected both laboratory mice and the T helper cell line (D10.G4.1) that was used to generate the MTLV antigen in the MFIA used for their sentinel screening.  Infection was initially identified by serologic methods after soiled bedding sentinel mice tested positive to murine T lymphotropic virus (MTLV) using MFIA (multiplexed fluorometric immunoassay).  This was initially thought to be a false-positive because MTLV specific PCR results were negative, and the same sera samples were confirmed seronegative at a second diagnostic laboratory.  The positive serology results were replicated by inoculating naïve mice with the uninfected MTLV cell line used by the original lab to obtain antigen for their MTLV serology assays.  Metagenomic analysis confirmed that both the sentinels and the cell line were infected with similar strains of a novel murine astrovirus, explaining the cross reactivity with the MTLV serology assay.  The MTLV antigen preparation used for their assay had been obtained from a murine cell line that contained viral antigen from an astrovirus related to the one that had infected their mouse colony and the one detected in wild mice from New York City.  A MuAstV-2 specific PCR assay was developed to perform a test and cull to eradicate MuAstV-2 from the infected colony.  After depopulation and decontamination, the standard sentinel testing protocol was continued, but sera samples were also tested every 2 months using the D10.G4.1 cell-generated MTLV serology assay.  The virus was found to be species-specific (did not infect rats), as is consistent with most astroviruses.  Also, while transmitted to immunocompetent mice by the fecal-oral route, it had the unusual feature of not replicating in highly immunocompromised mice.  MuAstV-2 was suggested as a model to study specific aspects of astrovirus pathogenesis and virus-host interactions during infection and replication.

 

QUESTIONS
1. Which Astrovirus genus is known to infect mammals?

a. Avastrovirus
b. Mamastrovirus
c. Alfamovirus
d. Mandarivirus
2. Which strain of mouse carries an endogenous murine leukemia virus and develops nearly 100% thymic lymphomas of T-cell origin within 6-12 months of age?

a. C3H/He

b. 129/Sv

c. BALB/c

d. AKR

  

ANSWERS
1. b
2. d
 

Mitchell et al. Diagnosis, Surveillance and Management of Streptococcus equi subspecies zooepidemicus Infections in Chinchillas (Chinchilla lanigera), pp. 370-375

Domain 1; Tasks 2-4

Domain 4; Tasks 2-3

Tertiary Species: Other Mammals

SUMMARY: This case report details two female chinchillas who presented during a 6-mo period for firm, non-movable mases in the left ventral cervical and left axillary region. Both chinchillas presented with similar clinical signs, including mild inappetence, weight loss, and the aforementioned masses. Antemortem diagnoses included physical exam and blood draw for CBC under anesthesia, followed by euthanasia and a full necropsy with representative samples taken from the lungs, liver, spleen, and kidneys for histopathology. In both cases, the masses were excised and shown to be abscesses with white, caseous exudate. Swabs were collected of the exudate and sent for aerobic culture, identification, and antibiotic sensitivity. CBC for both chinchillas revealed mild, non-regenerative anemia, likely due to an inflammatory response (anemia of inflammatory disease) as characterized by leukocytosis, lymphopenia, monocytosis, and toxic neutrophils. Streptococcus zooepidemicus grew in pure culture from both cases.  As these animals were housed in a room containing non-SPF guinea pigs, oral and conjunctival swabs were taken from the guinea pigs to rule them out as the source of exposure. All guinea pigs tested negative. Following this, the chinchilla vendor was queried and confirmed that subcutaneous abscesses resulting from Streptococcus zooepidemicus had been seen in their breeding colonies but had been successfully treated with antibiotics and lancing the abscess. Husbandry practices put into place following these cases included working with guinea pigs prior to the chinchillas, changing gloves between each chinchilla, requirement of staff to wash hands after leaving the room due to the zoonotic nature of S. zooepidemicus, and limiting the institution to one shipment of chinchillas at a time to allow for proper decontamination of a room prior to new arrivals.    

QUESTIONS

1. Describe Streptococcus equi subsp. Zooepidemicus in terms of: Gram stain, appearance, Lancefield group, type of hemolysis.

2. What does Strep zooepidemicus cause in horses? What are the clinical signs? How is it transmitted?

3. Describe MALDI-TOF MS.

4. What unique anatomy makes chinchillas an excellent research subject?

ANSWERS

1. Gram-positive cocci arranged in chains; Lancefield group C; beta-hemolytic; opportunistic pathogen

2. “Strangles,” though this is more often caused by S. equi. Clinical signs include pyrexia, swollen or abscessed lymph nodes, serous to purulent nasal discharge, anorexia, coughing, pneumonia, and depression. It is a common commensal organism found in the upper respiratory and urogenital tracts, as well as on the skin. It is transmitted via oral and nasal routes but may be transmitted by skin contact and contaminated food. 

3. MALDI-TOF MS is matrix-assisted laser desorption/ionization (MALDI) time-of-flight (TOF) mass spectrometry (MS). In mass spectrometry, samples are ionized into charged molecules and the ratio of their mass-to-charge measured. In MALDI, a laser strikes a matrix of small molecules and induces the analyte to enter the gas phase without fragmenting or decomposing it. This is often used to analyze biomolecules such as peptides, lipids, saccharides, or other organic macromolecules. With TOF, the principle is that ions of different mass/charge ratios are dispersed in time during their flight along a field-free drift path of known length. The lighter ones will arrive earlier at the detector than the heaver ones.

4. Chinchillas are primarily utilized in research for studies related to the ear. This is primarily due to their large bulla, wide tympanic membrane, and closer comparative physiology to humans relative to other small animal models. 
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Helke et al. Mulberry Heart Disease and Hepatosis Dietetica in Farm Pigs (Sus scrofa domesticus) in a Research Setting, pp. 376-383

Domain 3, T3
Primary Species – Pig (Sus scrofa domesticus)
  
SUMMARY: A swine project in the facility of the authors aimed to develop a model of pediatric kyphosis by inducing premature closure of specific thoracic vertebral body endplates during the growth phase of Yorkshire farm piglets. They described an unusual level of postoperative mortality and they obtained a diagnosis of vitamin E-selenium deficiency.

The first case they reported was an animal displaying head pressing and neurological signs during recovery. Serum vitamin E and selenium levels could not be tested, however cardiac lesions seen at necropsy were consistent with mulberry heart disease (MHD). They suspected a traumatic etiology, secondary to the thoracic surgery.

Subsequent death had classic MHD lesions and centrilobular hepatic necrosis suggestive of hepatosis dietetica (HD). vitamin E and selenium levels were below the lower limit of the normal reference range.

They began to test all pigs in the facility within 3 to 7 days of arrival for vitamin E and selenium. Several animals had levels below reference intervals, after arrival to the facility. Necropsy of these pigs did not reveal classic or pathologic lesions of MHD / HD.

In the investigation of postoperative mortality, they speculated that the stress of transportation and surgery likely exacerbated oxidative damage, resulting in decreased levels of vitamin E and selenium, and contributing to MHD and HD. The authors highlight the need for vigilance regarding classic agricultural diseases that are not typically seen in research settings, especially when using agricultural species such as swine.

QUESTIONS
1.
Which one is false regarding the selenium?

a.
It is an essential trace element

b.
It is only produced in the body

c.
It is an important component of glutathione peroxidase

d.
Glutathione peroxidase, vitamin E and superoxide dismutase are one of the main antioxidant defense systems

2.
Which clinical signs are commonly reported in farm animals with vitamin E-selenium deficiency?

3.
Which one is true?

a.
White muscle disease is a classic manifestation in swine

b.
Mulberry heart disease is common in ruminants.

c.
Adult animals are at higher risk than young animals.

d.
Animals experiencing stress are at risk of deficiency.

 

ANSWERS
1.
b. It is usually acquired in the diet.

2.
Reduced appetite, poor growth, failure to thrive, reproductive infertility, and muscle weakness.

3.
d is true

Pach et al. Unexpected Cardiomyopathy and Cardiac Dysfunction after Administration of Sulfadiazine-trimethoprim Medicated Diet to ICR mice (Mus musculus), pp. 384-389

Domain: 1 - Management of Spontaneous and Experimentally Induced Diseases and Conditions 

Primary Species: Moue (Mus musculus) 
SUMMARY: The case series from University of Chicago looks at the acute death of ICR sentinels. Seven sentinels were affected, and histopathology revealed cardiomyopathy. Abnormal echocardiograms were noted on 3 of the mice, but serology was within normal limits.  Investigations led to the conclusion that these mice were inadvertently placed on SDZ-TMP medicated food for 3-6 months duration. Experimental animals on the SDZ-TMP medicated diet did not reveal any reports of acute death and were not examined further.

SMZ-TMP was replaced by SDZ-TMP due to discontinued manufacturing and a shortage in supply.  SMZ-TMP is an oral suspension in the sulfonamide category of antibiotic that is used in immunocompromised or irradiated mice as a prophylactic to prevent opportunistic infections, but recent studies have revealed that oral administration of these antibiotics are not reaching therapeutic levels. Sulfonamides have been reported to cause keratitis sicca, hypothyroidism, anemia, and leukopenia as side effects. Cardiomyopathy has not been reported as an effect of SDZ-TMP.

QUESTIONS
1.  
Is ICR an inbred or outbred mouse strain?

2. 
What best describes ICR strain?

a. 
Tyrc
b.  
a/a, B/B, C/C

c. 
Tyr+/+
d. 
Tyrp1b
3.
What mouse strain is known for cardiac mineralization?

a.  
C57BL6/J

b. 
SJL

c.  
DBA/2

d.  
FVB

4.  
What is the mechanism of action of sulfa class of antibiotics?

ANSWERS
1.
Outbred

2. 
a – albino

3. 
c – also BALB/c and C3H… page 129 of Laboratory Animal Medicine 3rd ed

4.  
Disrupts folic acid synthesis and therefore DNA synthesis 

Sarfaty et al. Cutaneous and Pulmonary Mucormycosis in Rag1- and Il2rg-deficient Rats, pp. 390-395

Domain 4: Animal Care

Primary Species: Rat (Rattus norvegicus)
SUMMARY: The study follows a colony of immunodeficient Rag1- and Il2rg-deficient (RRG) rats, 8 of which developed firm, dark, proliferative, raised, ulcerative dermal growths in the span of 5 months. The RRG rat is a cross between a Rag1-deficient and an Il2rg-deficient line, both on a SD/Crl background. Lesions varied in presentation, with some nodules appearing next to the nares or mouth, behind the ears, on the ventral abdomen, or on the tail base, likely as a result of open skin from grooming or biting. Rats were group housed in static microisolation cages with 1/8 in unautoclaved corncob bedding receiving unautoclaved rodent chow and hyperchlorinated water. Bacterial and fungal culture of lesions was performed. Fungal culture and PCR of unautoclaved bedding from animals with lesions, clean unautoclaved bedding with no animal exposure, and autoclaved bedding from lesion free RRG rat cage was also performed. Cultured fungi were identified by PCR and genetic sequencing.

In all cases, a dense mat of fungal hyphae occupied the superficial dermis, with some necrotic lesions extending through the subcutis into underlying tissues (muscle, lungs, pericardium, vertebrae). Bacterial culture yielded Klebsiella oxytoca, Staphylococcus xylosus, and Hafnia alvei as secondary infections. Rhizopus oryzae of the order Mucorales was the fungus most commonly isolated from the RRG rats' lesions. This is an environmental saprophyte that is commonly found in rodent bedding. Fungal culture yielded growth from both unautoclaved and autoclaved clean corncob bedding. These results suggest that viable fungal spores remained in corncob bedding even after an autoclave cycle. The institution's autoclave cycle length was kept to a minimum to accommodate throughput and save energy but was long enough to eliminate excluded pathogens such as MPV likely to be present in food and bedding. RRG rats were switched to autoclaved cages, corncob bedding, and food, but the standard autoclave cycle length was not increased. Since this change in husbandry practice, there have been no further cases of opportunistic fungal infections in the RRG rats.

QUESTIONS
1. 
What immune cell deficiencies do Rag1-deficient rats have?

a. 
Reduced number of B cells, normal T and NK cells

b. 
Reduced number of B and T cells, normal NK cells

c. 
Normal B cells, reduced T cells, normal NK cells

d. 
Normal B and T cells, reduced NK cells

2. 
What immune cell deficiencies do Il2rg-deficient rats have?

a. 
Reduced number of B and T cells, normal NK cells

b. 
Reduced number of B cells, normal T and NK cells

c. 
Reduced B, T and NK cells

d. 
Normal B and T cells, reduced NK cells

3. 
True or False: Spontaneous mucormycosis (infection with the fungi of the order Mucorales) has been reported in humans but not rodents prior to this paper.

ANSWERS
1. 
b

2. 
c

3. 
True

